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INTRODUCTION 

During the period of unrest and uncertainty through which 
we are still painfully groping, the many distracting calls upon 
my time and thoughts have made performance of the duty to 
prepare a presidential address particularly difficult. In view of 
these circumstances I may perhaps hope for some indulgence 
on your part if my effort shows some lack of thoroughness in its 
preparation and falls somewhat short of the high standard 
set by some of my distinguished predecessors. The subject of a 
presidential address to the Academy should, I think, be of wider 
interest and more general character than would ordinarily 
be an account of work in the speaker’s particular branch of 
science, and this condition I have attempted to fulfill. Although 
what follows will deal especially with national geological surveys 
much of it will apply in principle to any scientific bureau con- 
ducted as a government organization. 


REASONS FOR THE EXISTENCE OF A NATIONAL GEOLOGICAL SURVEY 
In the beginning it may be well to review briefly the reasons 
for the existence of a national geological survey. Why should 
the government undertake work in geology while investigations 
in other sciences are in general left to private initiation and enter- 
1 Address of the retiring president of the AcapgEmy delivered January 13, 
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prise? The reasons that may be adduced will differ with the 
point of view. The geologist will suggest that whereas some 
sciences, such as chemistry, physics, or astronomy, may be pur- 
sued with success with stationary and permanent equipment 
at any one of a number of localities, geology is regional in its 
scope and is primarily a field science as contrasted with a lab- 
oratory science. Geology, it is true, must avail itself of labora- 
tory resources and methods, but the geologist cannot have the 
greater part of his material brought to him; he must himself 
seek it afield. Thus it comes that comprehensive geologic 
problems require for their solution the equipment of more or 
less experisive expeditions or travel over large areas. Such 
projects, as a rule, cannot be undertaken by individual geologists 
or by local organizations. The preparation of a geologic map 
of a whole country, with its explanatory text, generally recognized 
as essential fundamental work, is an undertaking that requires 
consistent effort by a central organization extending over a period 
of years. Such a map is not likely to result from the patching 
together of the results of uncoordinated local effort. From a 
broadly utilitarian point of view, the intelligent layman as well 
as the geologist must recognize that the development of a coun- 
try’s natural resources in such a manner as to secure their maxi- 
mum use for the greatest number of its citizens necessarily de- 
pends upon reliable information concerning the character, 
location, and extent of these resources and that this information 
should be available before they are exploited, by those who have 
eyes only for their own immediate profit, or before they pass 
entirely into private control or are exhausted. Such information 
can best be obtained and published by an impartial national 
organization responsible for its results to the people as a whole. 
Such a layman will recognize also that knowledge of the mineral 
resources of a country must rest upon a geological foundation. 
As Professor J. C. Branner has recently said in his ‘‘Outlines of 
the Geology of Brazil:’” 

“After a life spent chiefly in active geologic work and in the 
direction of such work, I should be remiss in my duty to Brazil 
if I did not use this occasion to urge on Brazilian statesmen the 
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serious necessity for the active encouragement and support of 
scientific geologic work on the part of the national and state 
governments. Knowledge must precede the application of 
knowledge in geology as well as in other matters; and unless the 
development of the country’s mineral resources be based on and 
proceed from a scientific knowledge of its geology, there must 
inevitably be waste of effort, loss of money, and the delay of 
national progress inseparable from haphazard methods.’’? 


Finally, the citizen of narrower vision will regard as sufficient 
justification for a national geological survey the fact that he 
himself can turn to it for information and assistance in the de- 
velopment of particular mineral deposits, to his own material 
advantage. 

As a matter of fact, most of the progressive countries of the 
world maintain geological surveys so that the desirability of 
such an organization appears to have been generally recognized, 
whatever may have been the particular reason or reasons that 
set in motion the machinery of organization in each country. 

Recognizing the fact that most of the principal countries have 
established geological surveys and granting that there are good 
reasons for considering the maintenance of such an organization 
as a proper governmental function, we may next inquire—What 
should be the ideals and duties of a geological survey? How 
may these ideals be realized and these duties performed? 


GENERAL LEGAL FUNCTIONS 
The organic act of the United States Geological Survey specifies 
indirectly and in general terms the field that the organization 
should occupy. It states, with reference to the director, ‘‘this 
officer shall have the direction of the Geological Survey and the 
classification of the public lands and examination of the geological 
structure, mineral resources, and products of the national do- 
main.” 
Doubtless the laws or decrees under which other national 
geological surveys have been established also prescribe to some 
* J.C. BrRaNNER. Outlines of the geology of Brazil. Geol. Soc. Amer. Bull. 
30: 194. 1919. 
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extent their duties. Such legal authorization, however, is as a 
rule so general as to leave room for considerable latitude in its 
interpretation. I propose first to discuss the functions of a 
national geologic survey without reference to legal prescription 
or definition and afterwards to consider the extent to which 
some of the actual conditions interfere with the realization of these 
ideals. 


USEFULNESS IN SCIENCE 

It has been the fashion in some quarters of late to emphasize 
usefulness as the chief criterion by which to judge the value 
of scientific research under government auspices. It has been 
intimated that this or that scientific bureau of the government 
must do “useful’’ work if it is to justify its existence and its 
expenditure of public funds. The statement is usually made 
with an air of finality,-as if a troublesome question had been 
once for all disposed of and the path of the future made plain. 
As a matter of fact, however, when it is said that science must be 
useful in order to receive government support we have really 
made very little advance. Probably the most idealistic scien- 
tific man will admit that ultimate usefulness is the justification 
for scientific research, although that, end may not enter into his 
thoughts when he undertakes any particular investigation with 
the hope of increasing human knowledge. Men will differ very 
widely, however, as to what is meant by usefulness in science. 
It is well known to all scientific men, although not yet as widely 
recognized by others as it should be, that the utility of research 
is not generally predictable. For example, the investigations 
on electricity for hundreds of years preceding the middle of the 
nineteenth century had, so far as could be seen, no practical 
bearing. The experiments of Volta, of Galvani, and even those 
of our own Franklin, outside of his invention of the lightning rod, 
were not conducted with any thought of utility and were prob- 
ably looked upon by the people of the time as diversions of the 
learned, not likely to have much effect upon human life and 
progress. How erroneous such a view was it is unnecessary to 
point out to a generation accustomed to daily use of the trolley 
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car, telegraph, telephone, and electric light. Not only is the 
utility of science not always predictable but it is of very different 
kinds. That astronomy has certain practical applications in 
navigation and geodesy is well known; but important as these 
applications are they seem insignificant in comparison with the 
debt that we owe to this science for enlarging our intellectual 
horizon. This, too, is usefulness which I venture to think is of a 
truer and higher sort than much that passes current for utility. 
The classic researches of Pasteur on the tartaric acids, on fer- 
mentation, on the anthrax bacillus, on the silkworm disease, 
and on rabies, were so-called applied science of the very highest 
type, indistinguishable in the spirit and method of their pursuit 
from investigations in pure science. They were not merely the 
application of knowledge to industry but were extraordinarily 
fruitful scientific investigations undertaken to solve particular 
industrial and humanitarian problems. They are especially 
interesting in the present connection as probably the most con- 
spicuous example in the history of research of the merging of 
pure and applied science. Pasteur was doubly fortunate in that 
he not only enormously enlarged human knowledge but was able 
to see, at least in part, the practical application of his discoveries 
to the benefit of humanity. The value of his results measurable 
in dollars is enormous, yet this is not their only value. Professor 
Arthur Schuster, in a recent address, remarks: ‘The researches 
of Pasteur, Lister, and their followers, are triumphs of science 
applied directly to the benefit of mankind; but I fancy that their 
hold on our imagination is mainly due to the new vista opened 
out on the nature of disease, the marvelous workings of the 
lower forms of life, and the almost human attributes of blood 
corpuscles, which have been disclosed. 

“The effect on a community is only the summation of the effect 
on individuals, and if we judge by individuals there can be little 
doubt that, except under the stress of abnormal circumstances, 
pure knowledge has as great a hold upon the public mind as the 
story of its applications.” 

Quite independently of any recognized usefulness, investiga- 
tions that yield results that are of interest to the public are wil- 
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lingly supported by the people and this fact is significant in con- 
nection with what I shall have to say later on the function of 
education. As illustrations of this truth may be cited our 
government Bureau of Ethnology and our large public museums. 
Probably few who read the admirable government reports on the 
aboriginal antiquities of our country and on the arts and customs 
of the Indian tribes could point out any particular usefulness 
in these studies; but they have to do with human life and their 
popular appeal is undeniable. The average visitor to a museum 
probably has little conception of what to a scientific man is the 
real purpose of such an institution. He gazes with interest at 
the contents of the display cases without realizing that by far 
the greater part of the material upon which the scientific staff 
is working or upon which investigators will work in future, is 
hidden away in drawers and packing cases. The principle rec- 
ognizable result so far as he is concerned is that he is interested 
in what he sees and feels that he is being pleasantly instructed. 

In other words, it is as important for man to have his imagina- 
tion quickened as to have his bodily needs supplied, and in minis- 
tering to either requirement science is entitled to be called useful 
or valuable. 

It may be remarked in passing that Pasteur’s work had this 
in common with pure science, or science pursued with the single 
aim of adding to human knowledge, in that Pasteur himself 
could not foresee all of the applications that would in future be 
made of his discoveries. 

Enough, I think, has been said to show that the term “‘useful- 
ness’’ as applied to science covers a wide range and that when em- 
ployed by people of imagination and liberal culture may include 
much more than when used by those whose only standard of 
value is the unstable dollar. 
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FUNCTIONS UNDER AN IDEAL AUTOCRACY 
If government were in the hands of a wise and benevolent 
autocracy a national geological survey would be so conducted as 
to be useful to the people whose taxes go towards its support ; 
but it would probably be useful in the broader sense that I have 
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outlined. It would give the people not perhaps what they think 
they want but what, in the wisdom of their government, seems 
best for them. I believe that a survey so directed would aim 
to encourage and promote the study of geology by undertaking 
those general problems and regional investigations that would 
be likely to remain untouched if left to private enterprise. It 
would lay the foundation for the most economic and efficient 
development of the natural resources of the country by ascer- 
taining and making known the location, character and extent 
of the national mineral resources. As an aid to the intelligent 
utilization of these resources, and to the discovery of deposits 
additional to those already known, it would properly occupy 
itself with problems concerning the origin and mode of formation 
of mineral deposits. Last, but not least, it would accept the 
responsibility, not only for making known the material resources 
of the country but for contributing to the moral and intellectual 
life of the nation and of the world by seeing to it that the country’s 
resources in opportunities for progress in the science of geology 
are fully utilized. I may illustrate my meaning by examples 
taken from the publications of the U. S. Geological Survey. In 
my opinion such works as Dutton’s Tertiary History of . the 
Grand Canyon, Gilbert’s Lake Bonneville, and the investiga- 
tions of Marsh, Cope, and their successors, on the wonderful 
series of reptile, bird, and mammal remains found in the Cre- 
taceous and Tertiary strata of the west are fully as adequate 
and appropriate a return for the expenditure of public funds as a 
report describing the occurrence of a coal bed and giving the 
quantity of coal available in a given field. Many years ago when 
the United States Geological Survey was under heavy fire in 
Congress one member of that body in some unexplained way 
learned that Professor Marsh had discovered and had described 
in a government publication a wonderful fossil bird with teeth— 
a great diver up to 6 feet in length. He held this up to ridicule 
as a glaring example of the waste of public funds in useless scien- 
tific work, quite unaware of the light that this and similar dis- 
coveries threw upon the interesting history of the development 
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of birds from reptiles and upon evolution, or of the intellectual 
value of such a contribution to knowledge. The representative 
of a people educated in the value of geologic science would, by 
such an exhibition of ignorance, discredit himself in the eyes of his 
constituents. 


FUNCTIONS IN A DEMOCRACY 


Our government, however, is not an all-wise benevolent autoc- 
racy but is democratic in plan and intent and suffers from certain 
well-known disadvantages from which no democracy has yet 
been free. The wishes of the politically active majority control, 
and these wishes may or may not coincide with those of the 
wisest and most enlightened of the citizens. The funds for 
government work in science must be granted by Congress and the 
vote of each congressman is determined by the real or supposed 
desires of his constituents. A national scientific bureau, if it 
is to survive, must have popular support, and to obtain and hold 
such support it must do at least some work that the majority 
of the people can understand or can recognize as being worth 
the doing. Here evidently compromise with scientific ideals is 
necessary. Something must be sacrificed in order that something 
can be done. Such concessions and compromises are inseparable 
from democratic government and the scientific man of high 
ideals who is unable to recognize this fact will inevitably fail 
as a director of the scientific work of a government bureau. 
Such a man is likely to insist that no concessions are necessary 
and that the public will support science that is not interesting 
to it or from which it can see no immediately resulting material 
benefit. One very eminent geologist with whom I was once 
conversing held this view. He said that he had always found 
that he could go before a legislative body and secure appropria- 
tions for scientific research by being absolutely frank and making 
no attempt to show that the results of the work would be what 
the average man would term ‘useful’ within the immediate 
future. His confidence was possibly well grounded, but I am 
inclined to think that the success gained by him was rather a 
tribute to his earnest eloquence and winning personality than a 
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proof that the people are yet ready to contribute their taxes to 
the support of investigations that, so far as they can see, are 
neither useful nor interesting. 


CHARACTER OF COMPROMISES 


Lest it be supposed that I am advocating the surrender of the 
high ideals of science to the political business of vote-getting, 
I hasten to point out that surrender and compromise are not 
synonymous and may be very far apart. Some compromise there 
must be, but in my opinion the most delicate and critical problem 
in the direction of a national scientific bureau is to determine the 
nature and extent of this compromise so as to obtain the largest 
and steadiest support of real research with the least sacrifice. 
Complete surrender to popularity may mean large initial sup- 
port, but is sure to be followed by deterioration in the spirit of 
the organization and in the quali. 7 of its work, by loss of scien- 
tific prestige, and by final bank uptcy even in that popular 
favor which had been so sedulously cultivated. 

The extent to which concessions must be made will depend 
largely, of course, on the general level of intelligence of the people 
and upon the degree to which the less intelligent are influenced 
through the press and other channels by those who are able to 
appreciate the value of science. The more enlightened the 
people the more general and permanent will be their support of 
science. 

IMPORTANCE OF POPULAR EDUCATION IN GEOLOGY 

This leads us to the consideration of what I believe to be one 
of the most important of the functions of a government scientific 
bureau, namely, education. Of all forms of concession, if indeed 
it is really a concession, this is the least. objectionable and most 
fruitful. Its results are constructive and cumulative. It is not, 
like other concessions to popularity, corrosive of the scientific 
spirit of an organization and in so far as it calls for clear think- 
ing and attractive presentation on the part of those putting it 
into practice as well as the ability to grasp and expound essentials, 
its educational effect may be subjective as well as objective. 
Whatever may be true of other sciences, geologists in this country 
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have shown little interest in popularizing their science or in 
encouraging its pursuit by amateurs. Such attempts as have 
been made have often been inept and unsuccessful and the pro- 
fessional geologists have looked with more or less disdain upon 
those of their fellows who have tried to expound their science to 
the people. They have felt that men with unusual ability for 
research should devote all of their energy to the work of enlarging 
the confines of knowledge rather than to dissemination and 
popularization of what is known to the few. There is undoubtedly 
much to be said for this view and when applied to certain ex- 
ceptional men it is strictly correct. When, however, we think 
of Darwin and compare the magnitude of his achievements with 
the pains that he took to make his conclusions comprehensible 
by the multitude, we are inclined to feel that only by extraordi- 
nary ability and performance in certain directions can an in- 
vestigator in natural science be altogether absolved from the 
duty of making himself intelligible to more than a few specialists 
in his own line. There are undoubtedly many scientific men 
thoroughly and earnestly convinced of the importance of their 
researches, who would in the long run be doing more for humanity 
and perhaps for themselves if they would spare some time to tell 
us as clearly and attractively as possible what it is that they are 
doing. While I believe this to be true of scientific men in gen- 
eral, it is particularly true of those who are officially servants of a 
democracy. A democratic government might almost be char- 
acterized as a government by compromise, and this is one of 
the major compromises that confronts scientific men in the ser- 
vice of such a government. The conclusion that a very important 
function of a national geological survey is the education of the 
people in geology and the increasing of popular interest in that 
science, appears to be unavoidable, yet it is surprising how little 
this function has been recognized and exercised. ‘The results 
of such education are cumulative and a direct and permanent 
gain to science, whereas, on the other hand, the consequences of 
prostituting the opportunities for scientific work to satisfy this 
and that popular demand for so-called practical results in any 
problem that happens to be momentarily in the public eye, is a 
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kind of charlatanry that is utterly demoralizing to those who prac- 
tice it and that must ultimately bring even popular discredit 
on science. A bureau that follows such a policy can neither 
hold within it nor attract to its service men animated by the 
true spirit of investigation. 


METHODS OF EDUCATION 


It is not practicable in the present address to discuss in detail 
the many possibilities of educational work in geology. Only a 
few general suggestions can be offered. , 

In the first place the importance of education by a national 
geological survey should be frankly recognized and the idea 
that it is beneath the dignity of a geologist to participate in 
this function should be discountenanced. A geological survey 
should include on its staff one or more men of high ability who 
are especially gifted in interesting the public in the purposes, 
methods, and results of geologic work—men of imagination who 
can see the romance of science; men of broad sympathy who know 
the hearts and minds of their countrymen from the Atlantic to the 
Pacific; men imbued with the truthful spirit of science; and finally, 
men skilled in the art of illuminating the cold impersonal results 
of science with a warm glow of human interest. 

It should be the duty of these men to see that so far as possible 
all of the results of geologic work are interpreted to the people 
so that every citizen can benefit to the limit of his individual 
capacity. Magazines, the daily papers, moving pictures and 
all possible means of publication should be utilized. There 
should be close contact with educators and special pains taken 
to prepare material for use in schools and colleges. Carefully 
planned courses at university summer schools and elsewhere 
might be given by members of the educational or publicity staff, 
or by certain selected geologists from the field staff. 

Geologists in preparing papers and reports should consider 
with particular care the question, ““‘Who may be reached by this?” 
Some scientific results cannot be popularized and these may be 
written in the concise, accurate language of science. Others, 
however, may, by taking sufficient care and trouble, be made 
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interesting to more than a small circle of scientific colleagues. 
Every effort should be made to enlarge this circle by simple 
and attractive presentation. In some cases I am inclined to 
think that a geologist might issue separately or as a part of his 
complete report, an abstract or résumé in which all effort is 
concentrated on an endeavor to be interesting and clear to as 
many people as possible. If this were done, I am sure that the 
writer would be in a position to appraise more truly the value 
of his complete report and might proceed to rewrite some por- 
tions of it and to omit others, without loss to science and at a 
saving in paper and printing. 
RELATIONS WITH UNIVERSITIES 


In connection with the subject of education attention may be 
called to the fundamental importance of establishing and main- 
taining close and cordial relationship between a government 
scientific bureau and the universities. The advantages of such 
a relationship are so many that it is difficult to enumerate them 
all but it may be pointed out that any plan of popular education 
in science will be seriously crippled if the professional teachers 
whose influence in molding the thoughts and determining the 
careers of the young men and women of the country is so great, 
are out of sympathy with the government organization that is 
attempting to quicken the interest of the people in a particular 
branch of science. Moreover, it is vital to such an organization 
that it should attract to its service young men of exceptional 
ability inscience. This itis not likely to doif professors of geology 
feel that they must conscientiously advise their most promising 
graduates to avoid government service. Doubtless some teachers 
of geology in the universities fail to realize the necessity for some 
of the compromises inevitable in a government bureau, or in their 
impatience at some of the stupidities of bureaucratic procedure 
are inclined to place the blame for these where it does not belong; 
a few may cherish personal grievances. No class of men is 
without its unreasonable members and neither rectitude nor 
tact can prevent occasional clashes; but if a national geological 

survey cannot command the respect and hearty support of most 
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of the geological faculties of the universities the consequences 
to the progress of geology must be deplorable. Any approach 
to such a condition demands immediate action with less emphasis 
on the question, ‘“Who is to blame?’ for in all probability there 
may be some fault on both sides, than on ‘What can be done 
to restore relations of mutual regard and helpfulness?’ 


THE AMATEUR IN GEOLOGY 


In the present age of specialization we are apt to forget how 
much geology owes to amateurs, particularly in Britain and 
France. Sir Archibald Geikie in the concluding chapter of his 
“Founders of Geology’”’ dwells particularly on this debt. He 
says: 

“In the account which has been presented in this volume of 
the work of some of the more notable men who have created the 
science of geology, one or two leading facts stand out prominently 
before us. In the first place, even in the list of selected names 
which we have considered, it is remarkable how varied have been 
the ordinary avocations® of these pioneers. The majority have 
been men engaged in other pursuits, who have devoted their 
leisure to the cultivation of geological studies. Steno, Guettard, 
Pallas, Fiichsel, and many more were physicians, either led by 
their medical training to interest themselves in natural history, 
or not seldom, even from boyhood, so fond of natural history as to 
choose medicine as their profession because of its affinities with 
that branch of science. Giraud-Soulavie and Michell were clergy- 
men. Murchison was a retired soldier. Alexandre Brogniart 
was at first engaged in superintending the porcelain manufactory 
of Sévres. Demarest was a hard-worked civil servant who 
snatched his intervals for geology from the toils of incessant 
official occupation. William Smith found time for his researches 
in the midst of all the cares and anxieties of his profession as an 
engineer and surveyor. Hutton, Hall, DeSaussure, Von Buch, 
Lyell, and Darwin were men of means, who scorned a life of sloth- 
ful ease, and dedicated themselves and their fortunes to the study 
of the history of the earth. Playfair and Cuvier were both 
teachers of other branches of science, irresistibly drawn into the 
3% Vocations would seem to be the right word here. F. L. R. 
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sphere of geological inquiry and speculation. Of the whole gallery 
of worthies that have passed before us, a comparatively small 
proportion could be classed as in the strictest sense professional 
geologists, such as Werner, Sedgwick and Logan. Were we 
to step outside of that gallery, and include the names of all who 
have helped to lay the foundations of the science, we should find 
the proportion to be still less. 

“From the beginning of its career, geology has owed its founda- 
tion and its advance to no select and privileged class. It has 
been open to all who cared to undergo the trials which its suc- 
cessful prose.ution demands. And what it has been in the past, 
it remains to-day. No branch of natural knowledge lies more 
' invitingly open to every student who, loving the fresh face of 
Nature, is willing to train his faculty of observation in the field, 
and to discipline his mind by the patient correlation of facts 
and the fearless dissection of theories. To such an inquirer 
no limit can be set. He may be enabled to rebuild parts of the 
temple of science, or to add new towers and pinnacles to its 
superstructure. But even if he should never venture into such 
ambitious undertakings, he will gain, in the cultivation of geo- 
logical pursuits, a solace and enjoyment amid the cares of life, 
which will become to him a source of the purest joy.” 

In this country at the present time, as Mr. David White, in an 
as yet unpublished address, has, I believe, pointed out, the 
amateur geologist, due partly to the way in which the subject 
is taught, is rare and few indeed are the contributions made to 
the science by those who follow geology as an avocation or hobby. 
This is unfortunate and an improvement of this condition should 
be one of the major objects of the educational program of a 
national geological survey. The science lends itself particularly 
to its pursuit as a recreation by men of trained intellect who 
must find in the open air some relief from sedentary professions. 
In a country still so new as ours geologic problems lie on every 
hand and many of these can be solved wholly or in part without 
elaborate apparatus or laboratory facilities. The standards 
for the professional geologist should be high, but there is no 
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necessity that maintenance of such standards should be ac- 
companied by a patronizing or supercilious attitude toward the 
work of the amateur. Rather, let the professional geologist 
cultivate sympathy, tolerance, and generosity toward all who 
are earnestly seeking for the truth; let him help by encouragement 
instead of deterring by disdain. There is no better evidence of a 
wide interest in geology than the existence of numerous amateur 
workers and it is decidedly to the advantage of the professional 
geologist and to the science to encourage in every way possible 
the efforts of such workers and to increase their number. 


KINDS OF WORK TO BE UNDERTAKEN BY A NATIONAL GEOLOGICAL 
SURVEY 


There has been considerable difference of opinion as to the 
kinds of work that should be undertaken by a national geological 
survey. Shall its field be confined to what may be included 
under geology or shall it embrace other activities, such as topo- 
graphic mapping, hydrography and hydraulic engineering, 
mining engineering, the classification of public lands, the collec- 
tion and publication of statistics of mineral production, and the 
mechanical arts of publication such as printing and engraving. 
These various lines of activity may be divided into two main 
classes—those that are more or less contributory to or subordinate 
to the publication of geologic results, and those that have little 
if any connection with geology. 

The speaker is one of those who believe that a geological sur- 
vey should be essentially what its name implies—that it should 
confine its activity to the science of geology. This opinion is 
held, however, in full realization of the fact that here as else- 
where some compromise may be necessary. This may be dic- 
tated by law or may be determined by policy. 

The organic law of the U. S. Geological Survey, for example, 
includes among the duties of the organization “‘the classification 
of the public lands.’””’ There may be some difference of opinion 
as to what the framers of the law meant by this provision, but 
it is at least a reasonable conclusion that they intended the sort 
of classification adopted by the General Land Office. If so, the 
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determination of the so-called ‘‘mineral’’ or ‘‘non-mineral”’ 
character of public lands is undoubtedly a proper function of the 
U. S. Geological Survey, although it is one that was neglected 
by that survey for many years and has not yet received the 
recognition of a specific appropriation, except recently in con- 
nection with the stock-raising and enlarged homestead acts. 


TOPOGRAPHIC MAPPING 


Inasmuch as the preparation of a topographic map is a neces- 
sary preliminary to accurate and detailed geologic mapping, a 
geological survey is vitally interested in seeing that satisfactory 
maps are available as needed. Whether a particular geological 
survey should itself undertake this mapping depends upon cir- 
cumstances. If another government organization is equipped 
for doing this work and can provide maps of the requisite quality 
when needed, it would appear that the geological bureau should 
leave this work to the other organization, particularly as the 
maps required to keep abreast of geologic requirements are 
likely to constitute only a part of the work of the topographic 
bureau. There are certain decided advantages, however, in 
having the topographic work done by the geological survey and 
these advantages must be weighed against other considerations. 
With the topographic and geologic work under a single control, 
the geologist is more likely to be assured of getting the kind of 
map desired at the time needed. Cooperation between geolo- 
gists and topographers is apt to be both closer and more flexible 
than were the two staffs in separate organizations. Finally the 
field work in topography and geology is in some respects alike 
and is carried out by similar methods and equipment. Occa- 
sionally the two kinds of work can be combined and carried on 
simultaneously. 

The general question—whether a national geological survey 
shall do its own topographic mapping—appears to be one that 
cannot be answered once for all but must be determined for each 
country. In an old country where accurate and detailed maps 
have long been made by military and other organizations, a 
geological survey may be under no necessity of providing its 
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own topographic base maps. In a new country, where explora- 
tion is still in progress, the geological survey may have to make 
its own topographic surveys. The main point, as I see it, is 
that the geological survey must have maps of the standard 
required by it with the least possible delay, but should not under- 
take to make them itself if other organizations that can and will 
provide the maps needed are already in the field. 

We have seen that there is at least a very close connection be- 
tween topographic and geologic mapping and that in this rela- 
tion may lie a sufficient reason why both kinds of work should 
be undertaken by the same organization. Is there as good a 
reason why the study of geology and the collection of statistics 
of mineral production should be united? 


STATISTICS OF MINERAL PRODUCTION 


When shortly after the organization of the U. S. Geological 
Survey the collection of statistics was begun, those geologists 
who were most influential in urging that the Survey should 
undertake statistical work adduced as the principal reason that 
the people desired such figures and if the Geological Survey did the 
work it would be able to secure larger appropriations than if the 
task were left for others. It does not appear to have been thought 
at that time that geologists were the only men who could satis- 
faectorily do statistical work or that it was necessary to impose 
this task on them. Subsequently, however, the work was ap- 
portioned among the geologists. The reasons for this step ap- 
pear to have been, first, that the results of having the statistical 
reports prepared under contract by specialists who were not on 
the regular staff of the organization had proved unsatisfactory ; 
second, that by apportioning the work among the geologists 
already on the staff not only would the apparent cost in money 
be less than under the former arrangement, but it would, in a 
bookkeeping sense, be very much cheaper than taking on new 
men for this particular work; finally, it was argued that geologists 
could apply their knowledge of the field relations of ore deposits 
to improve the character of statistical reports and would them- 
selves benefit by additional opportunities to visit and examine 
many deposits that they might not otherwise see. 
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It is undoubtedly true that the statistical reports of the United 
States Geological Survey have greatly improved in accuracy, 
fullness, and general interest since this plan was adopted. It is 
also true that some geologists have turned their opportunities 
as statistical experts to good account both in enlarging their 
experience and by gathering material that has been worked into 
geological papers. Nevertheless, the policy has, in my opinion, 
been a mistake both economically and scientifically. It has 
insidiously filched the time of highly trained men who have shown 
originality and capacity for geologic research and has tied these 
men down to comparatively easy and more or less routine tasks. 
Some geologists who were once scientifically productive no 
longer contribute anything to geological literature but are im- 
mersed in work that men without their special geological train- 
ing could do as well. Toa certain extent the policy is destructive 
of scientific morale. A young geologist sees that a man who pub- 
lishes, annually or at shorter periods, reports on the statistics of 
production of some metal becomes widely known to all inter- 
ested in that metal and is considered by them as the United 
States Geological Survey’s principal expert on that commodity. 
This easily won recognition, with all that it implies or seems to 
imply in the way of promotion and of industrial opportunity, 
must constitute a real temptation so long as a scientific man is 
expected to contribute his own enthusiastic devotion to science 
as part payment of his salary. The incidental geological oppor- 
tunities offered by statistical work are found chiefly in connec- 
tion with a few of the minor mineral resources, rather than with 
such industrially dominant commodities as petroleum, iron or 
copper, and these opportunities for the individual geologist 
are soon exhausted and are likely to be purchased at a price far 
out of proportion to their value. The supposition that geological 
training is essential for good statistical work in mineral products 
is a fallacy, and no man who shows promise of making real con- 
tributions to geologic science should be placed in such circum- 
stances that he is virtually forced to worship an idol whose head 
may be of gold and precious stones but whose feet are assuredly 
of clay. I am emphatically of the opinion that the collection 
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of mineral statistics is not logically a function of a national 
geological survey. If, however, such a survey is committed to 
this task by law, by the lack of any other organization to do the 
work, or by well-considered reasons of policy, then it is even 
more certain that the duty should not devolve upon geologists 
at the expense of their own science, but should be cared for by a 
special staff. Some cooperation between the statistical staff 
and the geologic staff may be advisable but the extent of this 
cooperation should be determined by those fully alive to the 
necessity of safeguarding geology against encroachments by 
statistical work. 


WATER RESOURCES 


Studies concerned with the occurrence of underground water 
are of course as much geological as those concerned with the oc- 
currence of petroleum. Investigations of surface waters, how- 
ever, including stream gaging and the study of water-power 
come within the field of engineering and have so little connection 
with geology that it is difficult to see any logical ground for their 
inclusion within the group of activities belonging properly to a 
geological survey. In an ideal apportionment of fields of en- 
deavor among the scientific and technical bureaus of a govern- 
ment, stream gaging and estimation of water-power would scarcely 
fall to the national geological survey. As it happens, the United 
States Geological Survey does perform these functions and I am 
not prepared to say that there is not ample legal and practical 
justification for this adventitious growth on a geological bureau. 
There has been little or no tendency to draft geologists into hy- 
draulic engineering and consequently the principal objection 
urged against the inclusion of statistical work within the sphere 
of a geological survey does not here apply. Apparently the only 
practical disadvantages are the introduction of additional com- 
plexity into a primarily scientific organization and the conse- 
quent danger of the partial submergence of principal and pri- 
mary functions by those of adventitious character. 

It should be pointed out in this connection that certain studies 
of surface waters, especially those that are concerned with the 
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character and quantity of material carried in suspension and in 
solution in river waters, have much geoiogical importatice. 
Such studies supply data for estimating the rate of erosion and 
sedimentation. They are to be regarded, however, rather as an 
illustration of the way in which geology overlaps other branches 
of science and utilizes their results than as reason for considering 
hydraulic engineering as normally a function of a geological 
survey. 


FOREIGN MINERAL RESOURCES 


One of the results of the war was to suggest the advantage to 
the citizens and government of the United States of a central 
source of information concerning the mineral resources of foreign 
countries. The United States Geological Survey undertook to 
gather this information, primarily for the specific purpose of 
supplying data to the American representatives at the Peace 
Conference. As the Director of the Survey states in his fortieth 
annual report: 

“Two general purposes were served—first that of obtaining a 
clear understanding of the relations between our own war needs 
and the foreign sources of supply from which these needs must 
or could be met; second, that of obtaining an understanding of 
the bearing of miner?1 resources upon the origin and conduct of 
the war and upon the political and commercial readjustments 
that would follow the end of hostilities.”’ 

This work, of a kind that so far as known had not been pre- 
viously undertaken by any national geological survey, has been 
continued with the view that it is important for those who 
direct .~erican industries to possess as much information as 
possibl. concerning those foreign mineral resources upon which 
they can draw or against which they must compete. Tiie 
results aimed at are directly practical and are largely obtained 
by compilation of available published and unpublished material 
as it is manifestly impossible to make direct detailed investi- 
gation of the mineral resources of all foreign countries. Neverthe- 
less the work appears to fall appropriately within the field of a 
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geological bureau and if it can be maae to furnish the oppor- 
tunity, hitherto lacking, for geologists in the government service 
to make first-hand comparison between our own mineral de- 
posits and those of other lands the experiment will probabiy 
bear scientific fruit. 


CHEMISTRY AND PHYSICS 


Mineralogy and paleontology are so closely related to geology 
that there can be no question of the propriety of including the 
pursuit of these sciences within the scope of a geological survey. 
The application of chemistry and physics to geological problems 
admits of more discussion. Chemical work, however, as carried 
on in connection with geological investigations is of such special 
character and must be conducted in such intimate contact with 
geological data as to make it almost certain that better results 
can be obtained with a special staff and equipment than would be 
possible were the routine and investigative work in geological 
chemistry turned over to some central bureau of chemistry. 
The same argument is believed to be applicable also to physics. 
Research in geophysics was at one time a recognized function of 
the United States Geological Survey but since the founding of 
the Geophysical Laboratory of the Carnegie Institution of Wash- 
ington, this field has been left almost entirely to that splendid, 
organization which is unhampered by some of the unfortunate 
restrictions of a government bureau. Under these particular 
and unusual conditions this course may have been wise, although 
it does not negative the conclusion that, in general, investiga- 
tions in geophysics are logically and properly a function of a 
national geological survey. 

SOILS 

The study of soils, with reference to origin, composition, and 
classification, is unquestionably a branch of geology, but the 
geologist, with tradition behind him, generally looks upon soi! 
as a nuisance and geological surveys have reflected his attitude. 
In the United States the classification and mapping of soil 
types has for some years been in progress by the Department of 
Agriculture. While quite devoid of any enthusiasm for engaging 
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in soil mapping, I wish to point out merely that this work, if 
its results justify its performance by the government, and if the 
classification adopted is based on chemical, physical and min- 
eralogical character rather than on crop adaptability; is properly 
a function of the national geological survey. 
SEISMOLOGY 

Another subject that is comparatively neglected by national 
geological surveys is seismology. It can scarcely be asserted 
that earthquakes have no economic bearing and conspicuous 
or destructive examples usually receive some ‘official attention 
—after the event. The comparative neglect of systematic study 
of earthquakes is probably due to a number of causes. One of 
these is that few geologists specialize in seismology—a science 
in which little progress can be made unless the investigator 
possesses unusual qualifications in mathematics and physics. 
Another reason probably is that to most men the difficulties 
in the way of gaining real knowledge of the causes of earth- 
quakes and especially of predicting with any certainty the time, 
place, intensity and effects of earthquakes appear rather ap- 
palling. Finally, earthquake prediction or even the recognition 
of the possibility of future earthquakes in a particular part of 
the country is likely to have consequences decidedly unpleasant 
to those responsible for the prediction. Experience in Cali- 
fornia has shown that a community still staggering from a violent 
shaking may insist with some acerbity that nothing of any con- 
sequence has happened and that it never felt better in its life. 

Notwithstanding these difficulties, I believe that a national 
geological survey, in a country where serious earthquakes have 
taken place and may occur again, should consider the collection 
and interpretation of seismological data as part of its duty. 
Such work is regional in scope and cannot be carried far by 
local initiative and by individual investigators on their own 
resources. In spite of difficulties I believe that it is within the 
range of possibility that some day we shall be able to predict 
earthquakes with sufficient reliability to give the prediction 
practical utility. 
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SUMMARY 

Briefly summarizing what has gone before, I conclude that 
the chief primary function of a geological survey is geological re- 
search and that the spirit of investigation should be the same 
whether the work is undertaken to increase knowledge and to 
serve as the starting point for further attacks on the unknown, 
or is begun with a definite economic or practical result as its 
desired goal. Compromise and concession are inevitable but 
the necessity for making them should not and need not permit 
the real purpose of the organization to sink from sight. If 
the members of a scientific bureau can confidently feel that 
those charged with its direction make such concessions wisely 
with the higher purposes of the bureau really at heart, their 
whole attitude towards their work will be entirely different from 
that into which they will fall if they apps cnet that 
scientific ideals receive only perfunctory regard and that the 
real allegiance is directed elsewhere. 

What may be called the chief secondary function of a national 
geological survey is believed to be popular education in geology 
both for the benefit of the people and as providing the most 
enduring basis for the support of such an organization by a 
democracy. Such education should be conducted through every 
possible channel and in close cooperation with all of the educa- 
tional institutions of the country. One of its objects should be 
the revival and encouragement of amateur geological observa- 
tion and study. In this connection I heartily approve the 
present trend in the policy of the American Association for the 
Advancement of Science and believe that this great organization 
will fulfill its purpose and advance science much more effectively 
than at present if it will leave to the various special scientific 
societies the holding of meetings devoted to the presentation of 
scientific papers, and devote itself to the popularization of science 
and to the encouragement of cooperation between different 
branches of science. 

PERSONNEL 

Finally a few words may be said concerning the relation be- 
tween the personnel of a geological survey and the results ob- 
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tained by the organization. If such a survey is to attract to its 
service men of first rate ability and to hold these men after their 
development and experience have made them of the highest value, 
certain inducements must be offered. Salary is unfortunately 
the first of these that comes to mind under conditions that 
continually force the scientific men in government service to 
recognize painfully how inadequate at present is the stipend 
upon which he had existed before the war. It is all very well 
to insist that the scientific man does not work for money and 
should not trouble his thoughts with such an unworthy con- 
sideration. Nevertheless if he is to do the best of which he is 
capable he must be lifted above the grind of poverty, be able to 
give his children those educational advantages that he can so 
well appreciate, have opportunity for mental cultivation and 
feel his social position to be such that he can mingle without 
humiliation with his intellectual peers. If it is destructive to the 
scientific spirit to set up material gain as an object it may be 
equally blighting to scientific achievement to force the attention 
continually downward to the problem of meager existence. 
The normal scientific man usually has other human beings de- 
pendent upon him and the traditional spirit of self-sacrifice 
and the indifference to material reward that are commonly 
attributed to the true investigator may, when these members of 
his family are considered, come very close to selfishness. 
However, salary, important as it is, is by no means the only 
determinant. If it is reasonably adequate, most men who are 
animated by the spirit of science will find additional reward in 
their work itself if this is felt to be worthy of their best efforts. 
A man of first rate scientific ability, however, will not enter an 
organization in which consecutive application to a problem is 
thwarted, in which he is expected to turn to this or that com- 
paratively unimportant task as political expediency may dic- 
tate or in which the general atmosphere is unfavorable to the 
initiation and prosecution of research problems of any magnitude. 
If a man of the type in mind finds himself in such an uncongenial 
environment he is likely to go elsewhere. The final effect upon 
the organization will be that its scientific staff will be mediocre 
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or worse and it will become chiefly a statistical and engineering 
bureau from which leadership in geology will have departed. 

If, on the other hand, a young geologist can feel that every 
possible opportunity and encouragement will be given to him 
in advancing the science of geology; that results on the whole 
will be considered more important than adherence to a schedule; 
that imagination and originality will be more highly valued than 
routine efficiency or mere executive capacity; that he will not 
be diverted to tasks for which, important as they may be, his 
training and inclination do not particularly fit him; that those 
directing the organization are interested in his development 
and will give him all possible opportunity to demonstrate his 
power of growth; and that appreciation and material reward 
will be in proportion to his scientific achievement; he will then 
be capable of the best that is in him and will cheerfully contribute 
that best to the credit of the organization that he serves. 

A national geological survey should hold recognized leadership 
in geology in the country to which it belongs and attainment of 
this proud position must obviously depend upon the quaiity of 
its geological personnel. With respect to personnel, at least three 
conditions may be recognized—first, that in which the ablest 
geologists in the country are drawn to, and remain in, service; 
second, that in which geologists perhaps of a somewhat lower 
grade as regards scientific promise are attracted to the service 
for a few years of training and then pass out to positions where 
the opportunities for research or for increased earnings are greater ; 
and third, that in which able young men no longer look upon 
the geological survey as a desirable stepping-stone to a future 
career. Who can doubt that it is the first condition that raises 
an organization to pre-eminence in science and the last that 
marks opportunities lost or unattained? Those responsible for 
the success of a geological survey, if they be wise, will watch the 
trend of the organization with reference to these conditions 
much as the mariner watches his barometer and, like him, if 
the indication be threatening, take action to forestall disaster. 
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Authors of scientific papers are requested to see that abstracts, preferably 
prepared and signed by themselves, are forwarded promptly to the Editors. 
The abstracts should conform in length and general style to those appearing in 


this issue. 


ENTOMOLOGY.—Descriptions of seven new species of Opius (Hymen- 
optera-Braconidae). A. B. GAHAN. Proc. Ent. Soc. Wash. 


21: 161-170. 1919. 


This paper contains descriptions of seven new species of parasites 
of Dipterous insects. Five of the new species are from the United 
States and two are from Trinidad. S. A. ROHWER. 


ENTOMOLOGY.—The ants of Borneo. WiastamM Morton WHEELER. 
Bull. Mus. Comp. Zool. 63: 43-147. July, rg19. 


This paper is a systematic annotated catalogue of the ants of Borneo 
and contains descriptions of new forms and phases with notes on geo- 
graphical distribution and habits. The list records 256 forms repre- 
senting 59 genera. Of these 256 forms, 58 are here recorded for the 
first time and 23 of these are new to science. S. A. ROHWER. 


ENTOMOLOGY.—Two new species of Asaphidion from North America 
(Coleoptera, Carabidae). H. F. Wickuam. Proc. Ent. Soc. 


Wash. 21: 178-181. 1919. 


In this paper two interesting new beetles belonging to a genus not 
heretofore recorded from North America are described from material col- 
lected in the interior districts of the Northwest (Alaska and Yukon 
Territory). S. A. ROHWER. 


ENTOMOLOGY.—Descriptions of new North American Ptinidae, with 
notes on an introduced Japanese species. W.S. FisHer. Proc. 
Ent. Soc. Wash. 21: 181-186. 1919. 


In this article four new species and one new genus of beetles are 
described. All the new species are from Texas. Notes on a Japanese 
species which was introduced with an exhibit are also published. ‘This 
introduced species has been taken in the field since the original discovery 
of it, but there is no evidence that it has become a dangerous pest. 

S. A. ROHWER. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


PHILOSOPHICAL SOCIETY 
821ST MEETING 


The 821st meeting was held at the Cosmos Club, October 11, 1919. 
The meeting was called to order at 8 p.m. by President HumPuHREys, 
with about 50 members and guests present. 


C.G. AsBot: Solar studies in South America. 

The author went by way of the Panama Canal to Chile, Bolivia, and 
Argentina, returning by the same route. Slides illustrative of the 
scenes along the route were exhibited, also slides showing the total 
eclipse of the sun and measurements of the variation of the brightness 
of the sky during the course of the eclipse phenomena as observed at 
La Paz, Bolivia. The solar corona at the time of the eclipse proved 
to be of a type intermediate betweén that of the maximum and mini- 
mum period of sun spots and was especially grand on account of the 
great number and extent of the streamers of the corona and the immense 
prominence which cast a crimson glory over the whole. The point of 
observation, at 14,000 feet above sea level, looked out upon a horizon 
made up of snow-covered mountains about 20,000 feet high. The sky 
was clear, and on the whole the phenomenon was the grandest of the 
kind which the observers had ever seen. 

A conference was held in Argentina with the Chief and Chief Fore- 
caster of the Argentine Weather Bureau, who explained the methods em- 
ployed and the success of the results obtained in forecasting by the aid of 
daily telegraphic reports of the variations of the sun as observed at the 
Smithsonian Institution station at Calama, Chile. They expressed 
themselves as very sanguine in regard to the value of the solar radiation 
work for this purpose. 

Several weeks were spent at the Smithsonian observing station at 
Calama, Chile, where fortunately a new method of solar constant de- 
termination was worked out which is based upon observations made with 
the spectrobolometer, the pyrheliometer and the pyranometer at one 
epoch of time. All these observations may be made simultaneously 
by two observers within a period of about ten minutes and they are 
sufficient to furnish means of computing the solar constant of radiation 
which may be finished within two hours by one computer. Thus the 
result is obtained with ten minutes of observing and two hours of 
computing instead of three hours of observing and fifteen hours of com- 
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puting, as formerly. Variations of the sky which might occur and spoil 
the result are avoided. By comparing results computed by the new 
method and by the old method (of six spectrobolometric observations 
distributed over several hours), it is found that the deviations between 
the two seldom exceed one per cent and almost never exceed two per 
cent. When such large deviations are found it is almost invariably 
seen that the transparency of the atmosphere was changing during the 
day in question so that the result by the old method was either too 
high or too low according as the sky was clearing or growing less clear. 
Thus the new method appears to be at least as accurate as the old and 
appears to avoid the errors which oftentimes occur when changes of 
transparency take place. Furthermore, the new method is applicable 
on any day in which a clear space of 30° diameter exists around the sun, 
while the old method requires uniform sky and-total cloudlessness, 
for a period of about three hours, either immediately after sunrise or 
immediately before sunset. 

The paper was discussed by Messrs. BAUER and HUMPHREYS. 

L. A. BAUER: The total solar eclipse at Cape Palmas, Liberia, May 
29, 1919. 

The station at Cape Palmas, Liberia, was one of five principal sta- 
tions at which magnetic and allied observations were carried out by the 
Department of Terrestrial Magnetism of the Carnegie Institution of 
Washington, in connection with the solar eclipse of May 29, 1919. Two 
of these stations, Sobral, Brazil, in charge of Mr. D. M. WIsE, assisted 
by Mr. A. THomson, and Cape Palmas, Liberia, in the author’s charge, 
who was assisted by Mr. H. F. JOHNSTON, were inside the belt of totality. 
A third station, at Huancayao, Peru, north of the totality belt, was in 
charge of Dr. H. M. W. Epmonps; the fourth station south of the belt of 
totality, at Puerto Deseado, Argentina, was in charge of Mr. A. STER- 
LING; and the fifth, about 100 miles north of the belt of totality, at 
Campo, Cameroun, was in charge of Mr. FREDERICK BRowN. Ob- 
servations were also made at a secondary station, Washington, by Mr. 
C. R. DUVALL. 

In addition to these stations, special magnetic observations were 
made at the Department’s magnetic observatory at Watheroo, Western 
Australia, and at observatories all over the globe, both inside and out- 
side of the region of visibility of the eclipse. Reports have already been 
received from many of these foreign observatories. The reports indicate 
that the magnetic conditions were ideal for the detection of a possible 
magnetic effect of the order to be expected from the Department’s 
previous eclipse magnetic observations. As soon as the various ob- 
servations have been examined and discussed, a paper will be pre- 
sented before the Society upon the results obtained. 

The prime object of the present paper was to give a general account 
of the expedition to Cape Palmas, Liberia, to relate the phenomena 
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observed during the total eclipse, and the experiences encountered en- 
route to Liberia and in Liberia itself. 

Totality lasted at Cape Palmas about € minutes and 33 seconds, 
longer than at any other station in the belt of totality. The general 
indications, as the eclipse occurred during the rainy season, were that 
Cape Palmas would not be a suitable station for the astronomer. How- 
ever, for the purpose of the Department’s investigations, it did not 
matter whether there was a clear sky or not, for a magnetic effect will 
pass through any layer of clouds. It happened, however, that in spite 
of general éxpectations, the weather was clear, and this now for the 
third time, whereas certain parties at other stations, which appeared 
more favorable according to past meteorological records, were un- 
fortunate. The observation program included magnetic and electric 
observations, meteorological observations, shadow-band observations, 
times of contacts, and photographs such as could be obtained with 
small kodak cameras. This comprehensive program was carried out 
successfully, excepting the atmospheric-electric work which, on account 
of the deterioration of the dry-cell batteries purchased in England, 
had to be abandoned. Although three observers had been stationed, 
no shadow bands were observed this time, even greater precautions 
having been taken than at Corona during the eclipse of June 8, 1918, 
where they were observed. 

The eclipse of May 29, as observed at Cape Palmas, was not nearly 
as dark, in spite of its long duration, as the much shorter one of June 
8, 1918, at Corona, Colorado. ‘There was a marked difference in light, 
both as seen visually and as shown by the photographs, between the 
inner corona and the outer extensions. The large red prominence 
was a startling object. 

Clear indications were had with regard to a magnetic effect in ac- 
cordance with the results obtained at previous solar eclipses. 

There was a steady slight decrease in temperature from 12" G.M.T., 
0.7 minute after the first contact, to 12.7" G.M.T., and then a more 
rapid decrease until 14" G.M.T., when the minimum temperature of 
79.4° F. was reached. This time (145) was approximately o. 4" later 
than the middle time of totality. The increase in temperature after 
145 was rapid, the maximum of 82.7° F. being reached at 14.9" G.M.T. 
The hydrogram for May 29 showed the following effect: the humidity, 
which was 71 per cent at 12" G.M.T., steadily increased to 78 per cent 
at 14" G.M.T. ‘There was a more rapid decrease from 14" G.M.T. 
to 15" G.M.T. when the humidity was 66 per cent. The maximum 
humidity, therefore, occurred at 14" G.M.T. or approximately 0.4 
hour later than the middle time of totality. The barogram showed 
nothing marked during the time of the eclipse. 


D. M. Wise: The total solar eclipse at Sobral, Brazil, May 29, 1919. 


At Sobral, Brazil, the Department of Terrestrial Magnetism carried 
out a program of magnetic and atmospheric-electric observations very 
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similar to that which it carried out at Lakin, Kansas, during the eclipse 
of June 8, 1918. Magnetographs were installed in a basement and con- 
trol observations made in a tent nearby. These were operated for ap- 
proximately twenty days. Atmospheric-electric observations were 
made in an open field formerly used as a race-course. The climate 
was dry and exceptionally good for observing atmospheric-electric 
phenomena. The mornings were generally cloudy and the total 
eclipse was witnessed through an opportune break in the clouds. The 
corona was very bright and the prominence gave a distinct lurid tinge 
to the light from it. Photographs of the eclipse were obtained with an 
ordinary kodak. 

All the papers of the evening were illustrated by lantern slides. 

Adjournment at 10.20 p.m. was followed by a social hour. 


D. L. Hazarp. Recording Secretary, pro tem. 


ARCHAEOLOGICAL SOCIETY 
18TH MEETING 


The eighteenth annual meeting of the Washington Society of the 
Archaeological Institute of America was held at the residence of the 
President, Col. R. M. THompson, 1607 Twenty-third Street, on No- 
vember 21, 1919. Officers for the year 1919-1920 were elected, as 
follows: President, RoBERT LANSING; Vice-Presidents, ROBERT M. 
THomPpson, HENRY WHITE, Miss MABEL BOARDMAN, Mrs. H. F. 
Dimock; Secretary, MircHELL CARROLL; Associate Secretary, Miss 
HELEN WriGuHT; 7 reasurer, JOHN B. LARNER; Councillors, ROBERT M. 
THOMPSON, WILLARD H. BROWNSON, CHARLES HENRY BUTLER, WIL- 
LIAM MILLER COLLIER, F. Warp Denys, JoHN B. LARNER, JAMES 
PARMELEE, J. TOWNSEND RUSSELL; Executive Committee, the above- 
named officers and ALBERT DouGLas, GILBERT H. GROSVENOR, Mrs. 
Joun Hays HamMMonpD, Martin A. Knapp, CHARLES COLFAX LONG 
and Mrs. JAMES BRown Scott. 

Prof. Morris JASTROW, JR., of the University of Pennsylvania, gave 
an illustrated lecture on The archaeological field in Asia Minor; results 


and prospects. 
MITCHELL CARROLL, Secretary. 





SCIENTIFIC NOTES AND NEWS 


A meeting of the Maryland, Virginia, and District of Columbia 
Section of the Mathematical Association of America was held in Wash- 
ington on December 6, 1919. 

The Physics Club of the Bureau of Standards was re-established in 
October, 1919, and the following lectures have been delivered before 
the Club since that date: October 27, R. C. Toitman: Similitude; 
November 3, 10 and 17, C. W. KaNnour: Gravitation and relativity; 
November 24, F. C. Brown: Recent development of bomb ballistics; 
December 1, I. C. GARDNER: Optical instruments for military work; 
December 9 and 16, R. C. Duncan: Some gpplications of science to 
ballistics; January 5, W. F. Meccers: Aerial photography; January 
12 and 26, E. A. EckHarpt: Sound ranging and recent developments 
in acoustics. F. B. SILsBEE is president and H. F. Stimson is secretary 
of the Club. 

The US. Coast and Geodetic Survey steamer Jsis had to be beached 
about five miles south of St. Augustine, Florida, on January 15, on 
account of damage due to collision with a submerged wreck. It was 
believed that the vessel could be salvaged if the weather remained 
favorable. 

Representatives J. A. Euston, of California, F. L. GREENE, of 
Vermont, and L. P. Papcetr, of Tennessee, were appointed Regents of 
the Smithsonian Institution by the Speaker of the House on January 9. 

The Board of Surveys and Maps recommended by the map-making 
conference,' and recently created by executive order, met on January 
13 and elected the following officers: Chairman, O. C. MERRILL, 
Chief Engineer of the Forest Service; Vice-Chairman, WILLIAM BowIE, 
Chief of the Division of Geodesy, U. S. Coast and Geodetic Survey; 
Secretary, C. H. BirpsEYE, Chief Geographer of the U. S. Geological 
Survey. 

The following commissioned officers resigned from the Coast and 
Geodetic Survey in December: H. R. BartLett, J. A. DANIELS, 
G. H. Duron, A. J. Eva, C. G. QuILLIAN and A. C. WITHERSPOON. 

Mr. R. M. Brown, formerly librarian of the Coast and Geodetic 
Survey, has accepted an appointment with Rand, McNally and Com- 
pany, to prepare and edit material for a new edition of their atlas of the 
world. 

Mr. RoBeRT HOLLISTER CHAPMAN, topographical engineer of the 
U. S. Geological Survey, died on January 11, 1920, in his fifty-second 
year, while attending a meeting of the American Alpine Club in New 
York City. Mr. Chapman was born at New Haven, Connecticut, 
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July 29, 1868. He became a topographer on the Survey in 1882 and had 
been with the organization since that date, serving also in 1909-1910 
on a detail to the Geological Survey of Canada. During the European 
war he was a major in the Engineer Corps of the Army. He was a 
member of the AcapEMy and of the Archaeological, Engineers’, and 
Geological Societies. 

Dr. Pauw D. Foore, of the Bureau of Standards, has been appointed 
Editor of the Journal of the Optical Society of America. 

A Coast and Geodetic Survey party in charge of N. H. Heck has 
been locating submerged trees in Lake Washington, Seattle, by the 
wire-drag method. The trees, which are a serious risk to navigation, 
are then removed by pulling up the trees or dynamiting the tops. 
The trees range from 60 to 100 feet in height and their tops are covered 
by 6 to 30 feet of water: 

Mr. W. B. Hicks, chemist of the U. S. Geological Survey, resigned 
on February 1 to accept a position as chemist with the Solvay Process 
Company, of Syracuse, N. Y. 

Mr. ANDREW KRAMER, of the Astrophysical Observatory, Smith- 
sonian Institution, has recently completed a graphical computing 
machine, containing 8 slide rules, for use in reducing solar radiation 
observations. 

Mr. GreorGE A. RANKIN, formerly with the Pittsburgh Plate Glass 
Company, and captain in the Chemical Warfare Service during the 
war, joined the staff of the Geophysical Laboratory, Carnegie Institu- 
tion of Washington, in January. 

Mr. R. W. Say_es, of Harvard University, who came to Washington 
in January to make a study of the National Museum’s collection of 
slates, is collecting data on the banding of slates and the modes of 
origin of banding. 

Mr. DANIEL E. WIsE, of the Department of Terrestrial Magnetism, 
Carnegie Institution of Washington, resigned in November to go into 
private business at Chambersburg, Pennsylvania. 
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